Abstract. We developed a new augmented communications environment which aims to engender a greater sense of social proximity to geographically distributed family members and improve their emotional well-being. First, a field study was conducted to determine important peripheral communication cues for sensing presence and mood of family members as well as memory triggers. Secondly, the design principles were extracted from the study results to guide the development of a first-of-a-kind prototype, the "SharedEpisodes" that delivers visual peripheral cues along the line with the story of family episodes. Finally, an initial field evaluation was conducted. Overall responses of the participants indicated positive for this type of communications environment that supports the awareness of the presence and state of family members, and the exchange of peripheral communication cues based on family episodes. Future works involve methodological improvement and prototype enhancements including the choice of alternative modality.
Introduction
This paper describes an effort to develop a new augmented communications environment which aims to engender a greater sense of social proximity to geographically distributed family members. We focus on the issues of supporting the exchange of peripheral communication cues individual family cultivated while they lived together [1] and the improvement of emotional well-being of families that live apart. The present research consists of a field study of peripheral communication cues in family relationships, development of an augmented communications environment based on the field study and its initial field evaluation.
Social Background
The recent change of the social structure [2] and family composition steadily influences the transformation of family functioning [3] and view of the family [4] [5] . The number of families that live apart, either by choice or necessity, has been increasing due to Y. Kinoe and M. Noda various social circumstances. Additional trends, in part due to greater longevity, indicate a growing elderly population, often living in isolation from the rest of their families. In Japan, the percentage of people living alone including elderly people who live solitary lives increased by a staggering 28.6% between 1995 and 2005, while there was a drop of 2.5% in the percentage of nuclear family households [6] . This seems to be the trend for the next decades. Similarly, in the United States, the proportion of nuclear family households (two married parents and a child) dropped from 40% of all households in 1970 to 23% in 2005, while in the same period, the number of single adult households climbed from 16% to 28% [7] .
These dramatic shifts in household composition entail significant changes in the nature of family relationships and, we argue, place increased importance on the role of communications technology for social benefit.
Related Works: Supporting Families Who Live-Apart
Field studies of technology use in the home have been conducted for a variety of purposes include natural observational studies of family awareness [8] and assist family members living apart, in particular, seniors. Such technologies include a jacket for "hug over a distance" [9] , family portraits [10], an augmented "planter" [11] , a synchronized décor [12] , information organizing systems [13] , and an interactive installation supporting touch over a distance [14] .
Social and emotional factors have also been considered within the eldercare experience of "aging in place" [15] . However, there have been comparatively few studies on the details of background communication among close individuals [11] .
Peripheral Communications
We believe that the reflection of individual family values in their life-world is important for developing communications support for family. Those values are associated with family episodes, memorabilia, emotional bond or attachments [16] , habits, communication styles and special objects they keep in their homes [17] .
People who live together consciously or unconsciously convey, perceive, and share various peripheral information in their everyday lives (Fig. 1) . Examples include the cues of tone of voice, singing in the kitchen or shower, the pace of footsteps, doors being opened or slammed shut, light or music leaking through a door, movement of personal belongings such as keys, hats and bags of family members, and the aroma of coffee brewing or cookies baking. Each family has individual style of using these cues to gain awareness of the mood or physical presence of other family members. When family members move apart, these cues are no longer shared, which, we believe, diminishes the sense of close contact the family previously enjoyed.
Our research project is investigating how technology can help convey these subtle, but significant elements of peripheral information to family members or partners living apart, so as to increase peripheral awareness of the state of loved ones without the technology becoming intrusive or overly demanding of foreground attention.
